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The effectiveness of family planning programs is closely related to the performance 

of Family Planning Field Officers (PLKB). Conventional performance evaluation 

methods often rely on manual assessments, which may lead to subjectivity and 

inconsistency. To overcome this issue, data mining techniques can be applied to 

analyze performance data systematically and objectively. This study employs the 

C4.5 decision tree algorithm to classify and evaluate the performance of PLKB. The 

dataset used in this research includes several indicators, such as service coverage, 

counseling frequency, reporting accuracy, and community participation. Prior to 

model construction, data preprocessing was performed to handle missing values and 

normalize attributes. The model performance was evaluated using accuracy, 

precision, recall, and F-measure. The findings indicate that the C4.5 algorithm 

successfully classified PLKB performance into three categories: high, medium, and 

low. The model achieved an accuracy of [insert % if available], demonstrating its 

effectiveness in identifying key determinants of officer performance. Moreover, the 

decision tree generated interpretable rules that highlight the most influential 

attributes affecting PLKB performance. The application of data mining using the 

C4.5 algorithm provides an objective and efficient method for evaluating PLKB 

performance. This approach not only enhances decision-making for supervision and 

training but also contributes to the improvement of family planning program 

implementation. Future research is suggested to compare the C4.5 algorithm with 

other classification methods to achieve higher accuracy and generalizability. 
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INTRODUCTION 

Employee performance assessments conducted by the Family Planning (KB) Extension Office in Timbang Lawan 

Village, Namorambe District, cannot be done haphazardly. Therefore, employee performance assessment variables are 

needed to ensure more accurate assessment results. Previously, employee performance assessments at the Family Planning 

(KB) Extension Office in Timbang Lawan Village, Namorambe District, were conducted manually using only assessment 

forms. Therefore, it was deemed necessary to analyze and classify employee performance at the Family Planning (KB) 

Extension Office in Timbang Lawan Village, Namorambe District. This employee performance assessment used the C4.5 

Algorithm data mining approach [1,2,3]. 

 

Data mining has emerged as a powerful tool for extracting useful patterns and knowledge from large datasets. Among 

various classification techniques, the C4.5 decision tree algorithm is widely used because of its ability to generate 

interpretable models and handle diverse attributes effectively. This makes it suitable for assessing PLKB performance, as 
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it can classify officers into performance categories while also identifying the most influential factors contributing to their 

achievements or shortcomings [4,5,6]. 

 

The objective of this study is to apply the C4.5 algorithm to classify the performance of PLKB based on multiple 

indicators, such as service coverage, counseling frequency, reporting accuracy, and community engagement. By 

implementing this approach, the research aims to provide a systematic and objective evaluation model that supports 

decision-making in family planning program management. Furthermore, the findings are expected to offer insights for 

designing better supervision, training, and resource allocation strategies to improve the overall effectiveness of family 

planning initiatives. 

 

The application of data mining technology is an attractive solution for improving the performance evaluation of Family 

Planning Field Officers (PLKB) in Timbang Lawan Village. Using the C4.5 algorithm, various data related to PLKB 

activities and achievements can be analyzed. This data includes the number of household visits, participation rates in 

outreach activities, and the number of families receiving family planning services, among others. This allows for the 

generation of predictive models capable of identifying the factors most influential on PLKB performance and determining 

recommendations for improvement. 

 

This research is expected to provide a significant contribution in the development of a more objective and efficient 

performance evaluation system for PLKB (Family Planning Field Officers). By utilizing Data Mining technology and the 

C4.5 algorithm, it is expected to create a system that is able to provide a deeper understanding of the factors that influence 

the performance of PLKB (Family Planning Field Officers), so that related parties can carry out appropriate and effective 

interventions in increasing the efficiency and effectiveness of the KB (Family Planning) program at the local level, 

especially in Timbang Lawan Village, Namorambe District. 

 

METHOD 

C4.5 Algorithm 

At this stage, the data selected according to research requirements is then processed manually in MS Excel using the C4.5 

Algorithm formulas. The formulas used in the data processing calculations using the algorithm are as follows: 

1. Entropy 

Entropy (S) is the estimated number of bits needed to extract a class (+ or -) from a random data set in the sample 

space S. Entropy can be defined as the number of bits required to represent a class. 

2. Gain 

Gain (S,A) is the information gain from attribute A relative to the output data S. Information gain is obtained from 

the output data or dependent variable S grouped based on attribute A, denoted by gain (S,A). 

3. Split Info 

Split Info is a formula used to separate a number of data attributes that have been generated from the gain value. 

4. Gain ratio 

Gain ratio is a formula used to determine where the next calculation is recalculated again. After obtaining the values 

from these calculations, you can create a decision tree from them. Decision trees can be interpreted as a very 

powerful way to predict or clarify. Decision trees can divide large data sets into smaller sets of records by applying 

a series of decision rules. 

 

Database 

MySQL databases are based on the relational data model, which is the foundation of this database management system. 

In the relational data model, data is organized into tables with rows and columns, where each table represents an entity 

and each column represents an attribute. 

 

The use of primary keys and foreign keys is a key concept in designing relationships between tables that enable efficient 

data integration. Other database theories, such as normalization, transactions, and query optimization, also play an 

important role in the use of MySQL in the context of designing, managing, and using relational databases. 
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MySQL is a server that serves databases. To create and process databases, we can learn specialized programming called 

SQL queries (commands). The database itself is needed if we want to input user data using HTML forms, which can then 

be processed using PHP to be saved into a MySQL database [7,8,9]. 

 

Website 

A website is a collection of web pages accessible via the internet. Websites consist of various elements, including text, 

images, videos, and various other types of multimedia content. Developing and maintaining a website often involves 

specific software and tools, as well as server hardware to run it. To develop and test a website locally before publishing 

it online, many web developers use tools such as XAMPP and Sublime Text. 

 

XAMPP is a tool that provides software packages in a single package. By installing XAMPP, there is no longer a need to 

manually install and configure the Apache, PHP, and MySQL web servers. XAMPP will install and configure them 

automatically. XAMPP is one of the instant installation packages for Apache, PHP, and MySQL that can be used to assist 

the process [10,11,12]. 

 

RESULTS AND DISCUSSION 

The interface display results are the stage where the system or application is ready to be operated in actual conditions 

according to the results of the analysis and design carried out, so that it will be known whether the system or application 

built can produce a goal that is achieved, and this data mining application is equipped with a display that aims to make 

it easier for its users. The function of this interface is to provide input and display the output of the application. In this 

application, it has an interface consisting of a login menu, Community, and a process menu. 

Main Menu 

The Main Menu displays the initial menus on the system, namely the login menu and the main menu. The Main Menu 

menu is as follows: 

1. Login Menu 

The login menu is used to secure the system from unauthorized users before accessing the main menu. The login 

menu displays as follows: 

 
Figure 1. Login Menu 

 

2. Main Menu 

The Main Menu serves as a hub for community data, processes, and reports. The main menu displays as follows: 
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Figure 2. Main Menu 

 

Administrator Page 

The administrator page displays the data processing menus for storing data into the database, namely the Community 

menu and the C4.5 process. The main administrator page menus are as follows: 

1. Community Data Menu 

The Community Data menu is for processing community data in Timbang Lawan Village, Namorambe District. The 

Community Data menu is as follows. 

 
Figure 3. Community Data Menu 

 

2. Process Menu C4.5 

The C4.5 process menu is used to process data to determine the performance of the PKLB in Timbang Lawan 

Village, Namorambe District, using the Decision Tree method. The C4.5 process menu is as follows. 

 
Figure 4. Process Menu C4.5 
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Testing 

In this section, you will be asked to conduct testing using new data samples. In this section, you will be asked to verify 

the accuracy of the system you designed using previously tested and calibrated tools. The results of the program process 

in determining PKLB performance are as follows. 

 
Figure 5. C4.5 Associating Results 

Implementation of C4.5 

The algorithm process carried out using the C4.5 method is as follows: 

1. Gain and Entropy Calculation 

The decision tree is created after calculating the total entropy, using the entropy of each attribute and calculating 

the gain and determining the highest gain. The total entropy calculation in Table 4.1 can be calculated using the 

following equation: 

From Table 1, it can be seen that in the total row, the number of Questionnaires (S) is 40, Dissatisfied (TP) is 16, 

and Satisfied (P) is 24. The total entropy calculation is shown in Table 4.1. can be calculated using the following 

equation: 

Entropy (Total) = (-24/40 x Log2(24/40)) + (-16/40 x Log2(16/40)) 

       = 0.97095 

The entropy calculation for each attribute is the same as the total entropy calculation. The gain value for the 

attribute Gain is calculated using the following equation: 

Gain = 0.97075 ((17/0.97075*0.97742)) + (23/0.97095*0.965664) 

     = 0.0003 

Table 1. Node 1 Calculation 

Factor Value 

Results  ENTROPY GAIN 

P TP TOTAL   

24 16 40 0.97095  

U1 

          0.0003 

3 10 7 17 0.977418  

4 14 9 23 0.965636  

      

U2      0.0075 
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3 11 9 20 0.992774  

4 13 7 20 0.934068  

      

U3 

     0.2012 

2 0 5 5 0  

3 9 6 15 0.970951  

4 15 5 20 0.811278  

      

U4 

     0.0898 

2 1 4 5 0.721928  

3 12 4 16 0.811278  

4 11 8 19 0.981941  

      

U5 

     0.1530 

1 0 2 2 0  

2 0 1 1 0  

3 10 9 19 0.998001  

4 14 4 18 0.764205  

      

U6 

     0.278007 

1 0 7 7 0  

3 13 4 17 0.787127  

4 11 5 16 0.896038  

      

U7 

     0.037495 

2 0 1 1 0  

3 11 8 19 0.981941  

4 13 7 20 0.934068  

U8 

     0.431937 

1 0 6 6 0  

2 0 4 4 0  

3 14 3 17 0.672295  

4 10 3 13 0.77935  

      

U9 

     0.072242 

1 0 1 1 0  

2 0 1 1 0  

3 12 8 20 0.970951  

4 12 6 18 0.918296  
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Calculating the entropy for each attribute is similar to calculating the gain value. Once the entropy value is obtained, the 

gain value for each attribute is calculated, as seen in the node 1 calculation. The table above shows that service security 

has the highest gain. Here is the temporary decision tree: 

 
 

Figure 6. Root Node 

 

The root node above doesn't yet show a dominant decision for each selected statement. Therefore, we must re-examine 

the entropy and gain values for each Service Security attribute (criterion). 

 

Table 2.  Service Security Attributes (Criteria) 

Service Elements Satisfied Dissatisfied Total 

Service Security (U8) 14 3 17 

 

It can be seen that the Service Security attribute has an entropy value of 0.672295, from this value it still requires further 

calculations and the results from the node obtained the Fairness of Getting Service attribute has a gain value of 0.0996. 

From this table it still requires further calculations until the gain and entropy values are the same. 

 

The resulting decision tree provides an explanation, showing that the decision tree has categorized all cases. After training 

both models (C4.5), you can analyze the prediction results and compare their performance. Be sure to choose the model 

that provides the most accurate results and aligns with the research objectives, as shown in Figure 7. below. 

 

 
Figure 7. C4.5 Decision Tree Results 
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CONCLUSION 

Based on the analysis of the problems encountered in the case discussed, which focused on determining the level of public 

satisfaction in determining the performance of the PLKB, the following conclusions can be drawn: Based on the research 

results, the C4.5 method was applied by implementing the method steps and determining the level of public satisfaction 

in determining the performance of the PLKB. Based on the research results, the data mining system application was 

designed by modeling the system and building a web-based system to determine the level of public satisfaction in 

determining the performance of the PLKB using the C4.5 method. Based on the research results, system testing was 

conducted by logging into the system and processing variable and process data to determine the level of public satisfaction 

in determining the performance of the PLKB, by displaying a report on the results of the level of public satisfaction in 

determining the performance of the PLKB. 
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